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(54) Abstract Trtle 

Seal arrangement 

(57) The invention relates to a seal arrangement having a seal (1) made from poiymer material, in vvhich 
arrangement the seal (1) is designed as a continuous frame which surrounds the support plate (2) on the side 
of the outer periphery and is connected to this support plate (2) in a form-fitting but releasable manner. The 
support plate (2) may have an aperture to engage the continuous frame seal on the outside. The seal (1) may 
have a recess (3) where it engages the support plate (2) to help In retaining it in position. The seal (1) can 
engage In a groove in a machine part and the groove may have an undercut (fig 10) that the seal (1) engages 
with when released from the support plate (2). The seal (1) and/or the machine part may have adhesive 
thereon to retain the seal In position (fig 2). 
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Fig. 3 
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Fig. 6 
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Fig.7 
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SEAL ARRANGEMENT 



This invention relates to a seal arrangement having at 
least one seal made from polymer material and to a method 
for fitting this arrcuigement. 

5 When sealing machine parts, such as for example valve 

covers for motor vehicle engines, bipolar plates for fuel 
cells, transmission casings or switching blocks of hydraulic 
control units, it is often necessary for a seal to be 
positioned very accurately between planar plates, flanges 
10 which are to be sealed and/or in a groove. 

In this context, in particular the fitting of seals 
with a high length to diameter ratio has proven extremely 
problematical and, despite considerable manual effort, often 
leads to incorrect fitting. 

15 It is an aim of the invention to develop a seal 

arrangement which allows problem- free transportation and 
simple fitting of a seal with a high length to diameter 
ratio, of at least 10:1, and a method for fitting this 
arrangement . 

2 0 Accordingly, from a first aspect, the present 

invention provides a seal arrangement having at least one 
seal made from polymer material, wherein the seal is 
designed as a continuous frame, surrounds a support plate on 
the side of the outer periphery thereof and is connected to 

25 this support plate in a form- fitting but releasable manner. 

From a second aspect, the invention provides a seal 
arrangement having a seal made from polymer material, 
wherein the seal is designed as a continuous frame, is 
arranged in an aperture in a support plate, and is connected 
30 to the edge which delimits the apertu;re, on the side of the 
outer periphery thereof, in a form- fitting but releasable 
manner . 
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The support plate automatically fixes the seal in the 
form in which it was produced both during transport, for 
example from the production site to the.* fitting site, and 
during fitting, thus preventing distortion of. the sealv 

5 The seal may be provided with a groove- like recess 

which is open towards the support plate and is preferably 
congruent with respect to the peripheral- side edge of the 
support plate. This groove- like recess ensures that there is 
a form- fitting connection between seal and support plate 
10 during transport. There is thus no possibility of 
unintentional separation of seal and support plate. 



The support plate may be provided with centring holes 
and/or centring pins which, during fitting of the seal 
arrangement, make it . easier to position the seal on the 
15 machine part which is to be sealed. 

In order to produce seal arrangements which are as 
inexpensive as possible, the support plate may be made from 
a plastic. In order nevertheless, when the support plate is 
to be reused frequently, to ensure suitable stability of the 
2 0 centring holes arranged in the support plate and/or the 
centring pins, the centring holes and/or centring pins, in 
contrast to the support plate, may be made from a metallic 
material and be arranged as inserts in the support plate. 

In order to accommodate the seal, the machine part 
25 which is to be sealed may have a continuous groove, the 
inner delimiting wall of the groove having an xindercut into 
which the seal can be latched after it has been removed from 
the support plate. An advantage of this is that the seal can 
be fitted on the m^-Chine part which is to be sealed without 
30 an adhesive and is prevented from shifting inside the groove 
and/or from falling out of the groove only by the undercut. 
Owing to production conditions, a seal which surrounds the 
support plate on the outer peripheral side exhibits 
shrinkage stresses which arise while the polymer material is 
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moulded onto the outer peripheral edge of the support plate 
and during the subsequent solidification. Following 
insertion of the seal into the groove and removal of the 
support plate, the seal latches automatically, as a result 
5 of shrinkage stresses, into the undercut, and is thus held 
securely in position. 



From a third aspect, the present invention provides a 
method for fitting a seal arrangement as defined above, 
wherein the seal and/or the machine part which is to be 

10 sealed are provided, on the sides which face towards one 
another, with an adhesive, the seal and the machine part are 
bonded together, and the support plate is released and 
removed from the seal which has been adhesively bonded to 
the machine part . The support plate can then be returned to 

15 the production process and reused. 

Due to the adhesive bonding between seal and machine 
part, the seal cannot slip or become detached prematurely 
from the machine part. 

Depending on the particular requirement, during 

2 0 fitting the seal may also be fixed in a groove which is 

provided for this purpose in the machine part which is to be 
sealed. The seal, after it has been removed from the support 
plate, preferably latches automatically into the undercut. 
It is then possible to dispense with the adhesive bonding. 

25 The invention will now be described in more detail, by 

way of example only, and with reference to the accompanying 
drawings, in which: 

Figures 1 to 7 show a diagrammatically depicted first 
embodiment of a seal arrangement having a seal made from 

3 0 polymer material, as well as a fitting method; 

Figures 8 and 9 show a second embodiment of seal 
arrangement ; 



Figures 10 and 11 show part of a machine part which is 
to be sealed, with a groove which has an undercut; and 

Figures 12 and 13 show a third embodiment of the seal 
arrangement according to the invention. 

5 Figure 1 shows a cross section through a seal 

arrangement having a seal 1 made from polymer material- The 
seal 1 is designed as a continuous frame and surrounds a 
support plate 2 on the peripheral side. On the inside, the 
seal 1 has a groove- like recess 3 which is congruent with 
10 respect to the circumferential -side edge of the support 
plate 2. Support plate 2 and seal 1 are connected to one 
another in a form- fitting but releasable manner. The support 
plate 2 has a .centring hole 4 and a centring pin 5 and may 
be made from a plastic or a metal. 

15 Figure 2 shows the first method step for fitting the 

above -described seal arrangement on a machine part 6 which 
is to be sealed, in which step a groove 7 which is arranged 
in the machine part 6 is provided with an adhesive. As an 
alternative, the adhesive may be applied to the seal. 

20 As shown in Figure 3, in a second method step the seal 

arrangement is centred on the machine part 6 with the aid of 
the j^entring hole 4 and the centring pin 5 in such a way 
that the seal 1 is arranged in the grooves 7 which are 
provided for this purpose. 

25 Figure 4 shows how the seal 1 is fixed in the grooves 

7 with the aid of the adhesive. 

In Figures 5 and 6, the ^support plate 2 is detached 
from the seal 1, which has been bonded to the machine part 
6, and is removed . 

30 Figures 6 and 7 show the finished machine part 6, 

which has been provided with the seal 1. 
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Figures 8 and 9 show a second embodiment of the seal 
arrangement according to the invention, which is similar to 
the embodiment shown in Figure 1. 



In this embodiment, the support plate 2 is of annular 
5 design ^nd is connected to two seals 1.1, 1.2. The first 
seal 1.1 surrounds the support plate 2 on the side of the 
outer periphery, while the second seal 1.2 is surrounded on 
its outer periphery by the support plate 2. Both seals 1-1, 
1,2 are designed as continuous frames and, on their mutually 
10 facing sides, each have groove-like recesses 3 which are 
open towards the support plate 2 and by means of which they 
are secured in a form- fitting but releasable manner on the 
support plate 2 . 

Fig. 9 shows a plan view of the seal arrangement shown 
15 in E^igure 8. The annular design of the two seals 1.1, 1.2 
and of the support plate 2 ccm be seen in this figure. 

Figures 10 and 11 show part of a seal arrangement 
according to the invention, the machine part 6 which is to 
be sealed itself being provided with a continuous groove 7 
I 20 which is intended to accommodate the seal 1. The seal 1 

shown here has already surrounded a support plate 2, on the 
outer peripheral side, in a stressed manner. The inner 
delimiting wall 10 of the groove 7 has an undercut 11, into 
which the seal 1 can be latched, due to shrinkage, after it 

25 has been removed from the support plate 2. An advantage of 
such a design is that there is no need for secondary 
attachment means, such as for example an adhesive, in order 
to ^pr ure the seal 1 inside the groove 7. In this exemplary 
embodiment, the seal 1 is held in a form- fitting manner 

30 inside the groove. 

Figure ll shows the same area as Figure 10 after the 
seal has engaged in a form- fitting manner with the undercut 
11. 
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Figures 12 and 13 show a further embodiment of a seal 
arrangement. Figure 12 shows a section A-A from Figure 13, 
The seal 1 as a whole is designed as a single part^ recesses 
12 being provided inside the seal in the area of two 
5 opposite end sides, which recesses are filled by auxiliary- 
bodies 13 during fitting of the seal 1. The function of the 
axixiliary bodies 13 corresponds to that of the support plate 
2, the auxiliary bodies and the sealing lips which surround 
the auxiliary bodies being connected in a form- fitting but 
10 releasable manner. 

Figure 13 shows a plan view of the seal arrangement 
illustrated in Figure 12. 
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Claims 

^- ^ seal arrangement having at least one seal made 

from polymer material, wherein the seal is designed as a 
continuous frame, surrounds a support plate on the side of 
the outer periphery thereof and is connected to this support 
plate in a form- fitting but releasable manner. 



^ • ^ seal arrangement having at least one seal made 

from polymer material, wherein the seal is designed as a 
-continuous frame, is arranged in an aperture in a support 
10 plate, and is connected to an edge which delimits the 
aperture, on the side of the outer periphery thereof, in a 
form- fitting but releassUole manner. 

3- A seal arrangement according to claim l or 2, 

wherein the seal is provided with a groove- like recess which 
15 is open towards the support plate. 

^ arrangement according to claim 3, wherein 

tha groove-like recess is essentially congruent with respect 
to the periphery- side edge of the support plate. 



20 



5- A seal arrangement according to any one of claims 

1 to 4, wherein the support plate is provided with centring 
holes and/or centring pins . 

^ • A seal arrangetpent according to any one of claims 

1 to 5, characterized in that the support plate is made from 
a plastic. 

A seal arrangement according to claim 6, 
characterized in that the support plate has centring holes 
and/or centring pins made from metallic material. 

^- A seal arrangement according to any one of claims 

1 to 7, wherein the machine part which is to be sealed, in 
30 order to accommodate the seal, has a continuous groove, and 
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in that the inner delimiting wall of the groove has an 
undercut, into which the seal can be latched after it has 
been removed from the support plate. 

9, A seal arrangement, substantially as described 

5 herein with respect to Figures 1 to 7, 8 and 9, 10 and 11 or 
12 and 13 of the accompanying drawings. 

IQ ^ A method for fitting a seal arrangement according 

to any one of claims 1 to 9, wherein the seal and/or the 
machine part which is to be sealed are provided, on the 
10 sides which face towards one another, with an adhesive, the 
seal and the machine part are bonded together, and the 
support plate is released and removed from the seal which 
has been adhesively bonded to the machine part. 

11, A method according to claim 10, wherein the seal 
15 is fixed in a groove which is provided for this purpose in 

the machine part which is to be sealed. 

12. A method according to any one of claims 9 to 11, 
wherein the seal, after it has been removed from the support 
plate, latches automatically into the undercut. 
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